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* Change Logs:
* Date Author Notes
* 2021-06-03 qwz first version
*/
#include "board.h"
#ifdef RT_USING_SPI
#ifdef RT_SPI_SOFT
//#include <spi.h>
#include "drv_soft_spi.h"
#include <string.h>
// BT HONERRE, ek
#include "ab32vgil_hal.h"
//
//3%5hiEiE DRV_DEBUG i XMELARESHH
//#define DRV_DEBUG
#define LOG_TAG "drv.spisoft"
#include <drv_log.h>
//
//
enum
{
#ifdef BSP_USING_SOFT_SPI1
SOFT_SPI1_INDEX,
#endif
¥

#define SPIO_BUS "spi@"
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//PIN MAP

// incording drv_gpio.h

/%

#define __ AB32_PORT(port) GPIO##port
#define __ AB32_GET_PIN_A(PIN) PIN
#define _ AB32_GET_PIN_B(PIN) 8 + PIN
#define _ AB32_GET_PIN_E(PIN) 13 + PIN
#define __AB32_GET_PIN_F(PIN) 21 + PIN

//0----- 89 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
//PAO-PAS PBO PB1 PB2 PB3 PEO PE1 PE2 PE3 PE4 PE5 PE6 PE7 PFO PF1 PF2 PF3 PF4 PF5 PF6 PF7
//PB2 10 ;PES 18;PE6 19;PB1 9;

/*

#define SPIO_MOSI_PIN "PE.5"

#define SPIO_MISO_PIN "PB.2"

#define SPIO_SCLK_PIN "PB.1"

#define SOFT_SPI1_BUS_CONFIG { \
.mosi_pin = 18, \

.miso_pin = 10, \

.sclk_pin = 9, \

.bus_name = "spie", \
}

*/
//
#define SPIO_MOSI_PIN "PE.1"
#define SPIO_MISO_PIN "PF.0"
#define SPIO_SCLK_PIN "PE.OQ"
//CS = PA.5
#define SOFT_SPI1_BUS_CONFIG { \
.mosi_pin = 14, \

.miso_pin = 21, \

.sclk_pin = 13, \

.bus_name = "spie", \

}
#if 1

static struct ab32_soft_spi_config soft_spi_config[] = {
#ifdef BSP_USING_SOFT_SPI1

SOFT_SPI1_BUS_CONFIG,
#endif

}i

#define spi_mosi_out_1() hal_gpio_write(GPIOE_BASE, 1, GPIO_PIN_HIGH)
#define spi_mosi out_0() hal_gpio_write(GPIOE_BASE, 1, GPIO_PIN_LOW)

#define spi_miso_out_1() hal_gpio_write(GPIOF_BASE, ©, GPIO_PIN_HIGH)
#define spi_miso_out_0() hal_gpio_write(GPIOF_BASE, 0, GPIO_PIN_LOW)

#define spi_sclk_out_1() hal_gpio_write(GPIOE_BASE, 0
#define spi_sclk_out_0() hal_gpio_write(GPIOE_BASE, 0

GPIO_PIN_HIGH)
GPIO_PIN_LOW)

#define spi_read_mosi() hal_gpio_read(GPIOE_BASE, 1)
#define spi_read_miso() hal_gpio_read(GPIOF_BASE,0Q)
#define spi_read_sclk() hal_gpio_read(GPIOE_BASE,0)

static struct ab32_soft_spi soft_spi_bus_obj[sizeof(soft_spi_config) / sizeof(soft_spi_config[0])] = { 0 };
static rt_err_t ab32_spi_init(struct ab32_soft_spi *spi_drv, struct rt_spi_configuration *cfg)

{
RT_ASSERT(spi_drv != RT_NULL);RT_ASSERT(cfg != RT_NULL);

//mode = master
if (cfg->mode & RT_SPI_SLAVE)

{
return RT_EIO;
}
else
{
spi_drv->mode = RT_SPI_MASTER;
3
if (cfg->mode & RT_SPI_3WIRE)
{
return RT_EIO;
3

if (cfg->data_width == 8 || cfg->data_width == 16)
spi_drv->data_width = cfg->data_width;
else

{

return RT_EIO;
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if (cfg->mode & RT_SPI_CPHA)
{
spi_drv->cpha = 1;
}
else
{
spi_drv->cpha = 0;
3
if (cfg->mode & RT_SPI_CPOL)
{
spi_drv->cpol = 1;
3
else
{
spi_drv->cpol = 0;
}
if (cfg->mode & RT_SPI_NO_CS)

if (cfg->max_hz >= 1200000)
{

spi_drv->spi_delay = 0;

3
else if (cfg->max_hz >= 1000000)
{
spi_drv->spi_delay = 8;
}
else if (cfg->max_hz >= 830000)
{
spi_drv->spi_delay = 16;
3
else
{
spi_drv->spi_delay = 24;
JLOG_D("SPI limiting freq: %d, BaudRatePrescaler: %d,spi_drv->spi_delay: %d",
cfg->max_hz,
spi_drv->max_hz, spi_drv->spi_delay);
if (cfg->mode & RT_SPI_MSB)

{

spi_drv->msb = 1;
3
else
{

spi_drv->msb = 0;
}

rt_pin_mode(spi_drv->config->mosi_pin, PIN_MODE_OUTPUT_OD);
rt_pin_write(spi_drv->config->mosi_pin, PIN_HIGH);
rt_pin_mode(spi_drv->config->miso_pin, PIN_MODE_INPUT_PULLDOWN);
rt_pin_mode(spi_drv->config->sclk_pin, PIN_MODE_OUTPUT_OD);
if (spi_drv->cpol)

rt_pin_write(spi_drv->config->sclk_pin, PIN_HIGH)
else

rt_pin_write(spi_drv->config->sclk_pin, PIN_LOW);
LOG_D("%s init done", spi_drv->config->bus_name);
return RT_EOK;

}

static inline void spi_delay(rt_uint32_t us)

{
// if(us==0)return;
//3ERYIEUSLRS!, TR tickBEHME, ff A0, spikiliffize }9330hz, BLRIE
// rt_thread_mdelay(us);

}

static rt_uint32_t soft_spi_read_write_bytes(struct ab32_soft_spi *spi_drv, rt_uint8_t* send_buff
rt_uint8_t* recv_buff, rt_uint32_t len)

rt_uint8_t dataIndex = 0;
rt_uint8_t time = 1;
for (rt_uint32_t i = 0; i < len; i++)
{
if (spi_drv->cpha)
{ //CPHA=1
//if (rt_pin_read(spi_drv->config->sclk_pin))
if (spi_read_sclk() == 1)
{
//rt_pin_write(spi_drv->config->sclk_pin, PIN_LOW);
spi_sclk_out_0();
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else

{
//rt_pin_write(spi_drv->config->sclk_pin, PIN_HIGH);
spi_sclk_out_1();
}
}
if (spi_drv->data_width == 16)
time = 2;
do
{
for (rt_uint8_t j = 0; j < 8; j++)
{
if ((send_buff[dataIndex] & 0x80) != 0)
{
// rt_pin_write(spi_drv->config->mosi_pin, PIN_HIGH);
spi_mosi_out_1();
}
else
{
// rt_pin_write(spi_drv->config->mosi_pin, PIN_LOW);
spi_mosi_out_0();
}
send_buff[dataIndex] <<= 1;
//spi_delay(spi_drv->spi_delay);
// if (rt_pin_read(spi_drv->config->sclk_pin))
if (spi_read_sclk() == 1)
{
//rt_pin_write(spi_drv->config->sclk_pin, PIN_LOW);
spi_sclk_out_0();
}
else
{
//rt_pin_write(spi_drv->config->sclk_pin, PIN_HIGH);
spi_sclk_out_1();
}
recv_buff[dataIndex] <<= 1;
//if (rt_pin_read(spi_drv->config->miso_pin))
if (spi_read_miso())
{
recv_buff[dataIndex] |= 0x01;
}
//spi_delay(spi_drv->spi_delay);
if (time != @ || j 1= 7)
{
//if (rt_pin_read(spi_drv->config->sclk_pin))
if (spi_read_sclk() == 1)
{
//rt_pin_write(spi_drv->config->sclk_pin, PIN_LOW);
spi_sclk_out_0();
3
else
{
//rt_pin_write(spi_drv->config->sclk_pin, PIN_HIGH);
spi_sclk_out_1();
3
}
}
dataIndex++;
} while ((--time) == 1);
time = 1;
// spi_delay(spi_drv->spi_delay);
}
return len;
}
static rt_uint32_t soft_spi_read_bytes(struct ab32_soft_spi *spi_drv, rt_uint8_t* recv_buff, rt_uint32_t len)
{

rt_uint8_t send_buff = spi_drv->dummy_data;
rt_uint32_t dataIndex = 0;
rt_uint8_t time = 1;
if (spi_drv->cpha)
{ //CPHA=1
// if (rt_pin_read(spi_drv->config->sclk_pin))
if (spi_read_sclk() == 1)

{
// rt_pin_write(spi_drv->config->sclk_pin, PIN_LOW);
spi_sclk_out_0();

}

else

{

// rt_pin_write(spi_drv->config->sclk_pin, PIN_HIGH);
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spi_sclk_out_1();

}
3
for (rt_uint32_t i = 0; i < len; i++)
{
if (spi_drv->data_width == 16)
time = 2;
do
{
for (rt_uints8_t j = 0; j < 8; j++)
{
if ((send_buff & 0x80) != 0)
{
// rt_pin_write(spi_drv->config->mosi_pin, PIN_HIGH);
spi_mosi_out_1();
}
else
{
//rt_pin_write(spi_drv->config->mosi_pin, PIN_LOW);
spi_mosi_out_0();
}
send_buff <<= 1;
//spi_delay(spi_drv->spi_delay);
//if (rt_pin_read(spi_drv->config->sclk_pin))
if (spi_read_sclk() == 1)
{
//rt_pin_write(spi_drv->config->sclk_pin, PIN_LOW);
spi_sclk_out_0();
}
else
{
//rt_pin_write(spi_drv->config->sclk_pin, PIN_HIGH);
spi_sclk_out_1();
}
*recv_buff <<= 1;
// if (rt_pin_read(spi_drv->config->miso_pin))
if (spi_read_miso() == 1)
{
*recv_buff |= 0x01;
}
else
{
*recv_buff &= 0xfe;
}
//spi_delay(spi_drv->spi_delay);
if (time !'=0 || j !'= 7)
{
//if (rt_pin_read(spi_drv->config->sclk_pin))
if (spi_read_sclk() == 1)
{
// rt_pin_write(spi_drv->config->sclk_pin, PIN_LOW);
spi_sclk_out_0();
3
else
{
// rt_pin_write(spi_drv->config->sclk_pin, PIN_HIGH);
spi_sclk_out_1();
}
}
}
recv_buff++;
dataIndex++;
} while ((--time) == 1);
time = 1;
// spi_delay(spi_drv->spi_delay);
LOG_D("DONE ONE BYTE %d",dataIndex);LOG_D("%d",spi_drv->spi_delay);
//LOG_I("DONE ONE BYTE %d",dataIndex); LOG_D("%d",spi_drv->spi_delay);
3
return len;
}
static rt_uint32_t soft_spi_write_bytes(struct ab32_soft_spi *spi_drv, rt_uint8_t* send_buff, rt_uint32_t len)
{
rt_uint8_t recv_buff = 0;
rt_uint32_t dataIndex = 0;
rt_uint8_t time = 1;
LOG_D("%x", send_buff[0]);
if (spi_drv->cpha)
{ //CPHA=1
#if 1

//if (rt_pin_read(spi_drv->config->sclk_pin))
if (spi_read_sclk() == 1)
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// rt_pin_write(spi_drv->config->sclk_pin, PIN_LOW);
spi_sclk_out_0();

}
else
{
// rt_pin_write(spi_drv->config->sclk_pin, PIN_HIGH);
spi_sclk_out_1();
}
#else
if (rt_pin_read(spi_drv->config->sclk_pin))
{
rt_pin_write(spi_drv->config->sclk_pin, PIN_LOW);
}
else
{
rt_pin_write(spi_drv->config->sclk_pin, PIN_HIGH);
}
#endif
3
for (uint32_t i = 0; i < len; i++)
{
if (spi_drv->data_width == 16)
time = 2;
do
{
for (rt_uint8_t j = 0; j < 8; j++)
{
if ((send_buff[dataIndex] & 0x80) != 0)
{
// rt_pin_write(spi_drv->config->mosi_pin, PIN_HIGH);
spi_mosi_out_1();
LOG_D("PIN_HIGH");
}
else
{
//rt_pin_write(spi_drv->config->mosi_pin, PIN_LOW);
spi_mosi_out_0();
LOG_D("PIN_LOW");
}
send_buff[dataIndex] <<= 1;
//spi_delay(spi_drv->spi_delay);
#if 1
//if (rt_pin_read(spi_drv->config->sclk_pin))
if (spi_read_sclk() == 1)
{
// rt_pin_write(spi_drv->config->sclk_pin, PIN_LOW);
spi_sclk_out_0();
}
else
{
// rt_pin_write(spi_drv->config->sclk_pin, PIN_HIGH);
spi_sclk_out_1();
}
#else
if (rt_pin_read(spi_drv->config->sclk_pin))
{
rt_pin_write(spi_drv->config->sclk_pin, PIN_LOW);
}
else
{
rt_pin_write(spi_drv->config->sclk_pin, PIN_HIGH);
}
#endif
recv_buff <<= 1;
// if (rt_pin_read(spi_drv->config->miso_pin))
if (spi_read_miso() == 1)
recv_buff |= 0x01;
//spi_delay(spi_drv->spi_delay);
if (time !'=0 || j !'= 7)
{
#if 1

//if (rt_pin_read(spi_drv->config->sclk_pin))
if (spi_read_sclk() == 1)

{
// rt_pin_write(spi_drv->config->sclk_pin, PIN_LOW);
spi_sclk_out_0();

3

else

{

// rt_pin_write(spi_drv->config->sclk_pin, PIN_HIGH);

AB32F &MRZEIZEIE (BF M) ByChow



spi_sclk_out_1();

3

#else
if (rt_pin_read(spi_drv->config->sclk_pin))
{

rt_pin_write(spi_drv->config->sclk_pin, PIN_LOW);
}
else
{
rt_pin_write(spi_drv->config->sclk_pin, PIN_HIGH)

3

#endif

}
}
dataIndex++;
} while ((--time) == 1);
time = 1;
// spi_delay(spi_drv->spi_delay);
}
return len;
}
#else

static struct ab32_soft_spi_config soft_spi_config[] =
{
#ifdef BSP_USING_SOFT_SPI1
SOFT_SPI1_BUS_CONFIG,
#endif
}

static struct ab32_soft_spi soft_spi_bus_obj[sizeof(soft_spi_config) / sizeof(soft_spi_config[0])] =
{ o}
static rt_err_t ab32_spi_init(struct ab32_soft_spi *spi_drv, struct rt_spi_configuration *cfg)
{
RT_ASSERT(spi_drv != RT_NULL);RT_ASSERT(cfg != RT_NULL);
//mode = master
if (cfg->mode & RT_SPI_SLAVE)

{
return RT_EIO;
}
else
{
spi_drv->mode = RT_SPI_MASTER;
3
if (cfg->mode & RT_SPI_3WIRE)
{
return RT_EIO;
3

if (cfg->data_width == 8 || cfg->data_width == 16)
spi_drv->data_width = cfg->data_width;
else
{
return RT_EIO;
3
if (cfg->mode & RT_SPI_CPHA)
{
spi_drv->cpha = 1;
}
else
{
spi_drv->cpha = 0;
3
if (cfg->mode & RT_SPI_CPOL)
{
spi_drv->cpol = 1;
3
else
{
spi_drv->cpol = 0;

3
if (cfg->mode & RT_SPI_NO_CS)

if (cfg->max_hz >= 1200000)
{

spi_drv->spi_delay = 0;
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else if (cfg->max_hz >= 1000000)
{
spi_drv->spi_delay = 8;
}
else if (cfg->max_hz >= 830000)
{
spi_drv->spi_delay = 16;
3
else
{
spi_drv->spi_delay = 24;
JLOG_D("SPI limiting freq: %d, BaudRatePrescaler: %d,spi_drv->spi_delay: %d",
cfg->max_hz,
spi_drv->max_hz, spi_drv->spi_delay);
if (cfg->mode & RT_SPI_MSB)

{

spi_drv->msb = 1;
3
else
{

spi_drv->msb = 0;
}

rt_pin_mode(spi_drv->config->mosi_pin, PIN_MODE_OUTPUT_OD);
rt_pin_write(spi_drv->config->mosi_pin, PIN_HIGH);
rt_pin_mode(spi_drv->config->miso_pin, PIN_MODE_INPUT_PULLDOWN);
rt_pin_mode(spi_drv->config->sclk_pin, PIN_MODE_OUTPUT_OD);

if (spi_drv->cpol)

rt_pin_write(spi_drv->config->sclk_pin, PIN_HIGH);

else

rt_pin_write(spi_drv->config->sclk_pin, PIN_LOW);

LOG_D("%s init done", spi_drv->config->bus_name);

return RT_EOK;

}

static inline void spi_delay(rt_uint32_t us)

{
// if(us==0)return;
//3ERYIEUSLRS!, TR tickBEHM, ff A0, spikilifize}330hz, BLRIE
// rt_thread_mdelay(us);

}

static rt_uint32_t soft_spi_read_write_bytes(struct ab32_soft_spi *spi_drv, rt_uint8_t* send_buff
rt_uint8_t* recv_buff, rt_uint32_t len)

rt_uint8_t dataIndex = 0;
rt_uint8_t time =
for (rt_uint32_t i = 0; i < len; i++)

{
if (spi_drv->cpha)
{ //CPHA=1
if (rt_pin_read(spi_drv->config->sclk_pin))
{
rt_pin_write(spi_drv->config->sclk_pin, PIN_LOW);
}
else
{
rt_pin_write(spi_drv->config->sclk_pin, PIN_HIGH);
}
}
if (spi_drv->data_width == 16)
time = 2;
do
{
for (rt_uint8_t j = 0; j < 8; j++)
{
if ((send_buff[dataIndex] & ©x80) != 0)
{
rt_pin_write(spi_drv->config->mosi_pin, PIN_HIGH);
}
else
{
rt_pin_write(spi_drv->config->mosi_pin, PIN_LOW);
}

send_buff[dataIndex] <<= 1;
spi_delay(spi_drv->spi_delay);
if (rt_pin_read(spi_drv->config->sclk_pin))

{

rt_pin_write(spi_drv->config->sclk_pin, PIN_LOW);
}
else
{

rt_pin_write(spi_drv->config->sclk_pin, PIN_HIGH);
}
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recv_buff[dataIndex] <<= 1;

if (rt_pin_read(spi_drv->config->miso_pin))
recv_buff[dataIndex] |= 0x01;
spi_delay(spi_drv->spi_delay);

if (time != @ || j 1= 7)

{
if (rt_pin_read(spi_drv->config->sclk_pin))
{
rt_pin_write(spi_drv->config->sclk_pin, PIN_LOW);
}
else
{
rt_pin_write(spi_drv->config->sclk_pin, PIN_HIGH)
3
}
}
dataIndex++;
Jwhile ((--time) == 1);
time = 1;
spi_delay(spi_drv->spi_delay);
}
return len;
}
static rt_uint32_t soft_spi_read_bytes(struct ab32_soft_spi *spi_drv, rt_uint8_t* recv_buff,
{

rt_uint8_t send_buff = spi_drv->dummy_data;
rt_uint32_t dataIndex = 0;

rt_uint8_t time = 1;

if (spi_drv->cpha)

{ //CPHA=1
if (rt_pin_read(spi_drv->config->sclk_pin))
{
rt_pin_write(spi_drv->config->sclk_pin, PIN_LOW);
}
else
{
rt_pin_write(spi_drv->config->sclk_pin, PIN_HIGH);
}
}
for (rt_uint32_t i = 0; i < len; i++)
{
if (spi_drv->data_width == 16)
time = 2;
do
{
for (rt_uint8_t j = 0; j < 8; j++)
{
if ((send_buff & 0x80) != 0)
{
rt_pin_write(spi_drv->config->mosi_pin, PIN_HIGH);
}
else
{
rt_pin_write(spi_drv->config->mosi_pin, PIN_LOW);
}

send_buff <<= 1;
spi_delay(spi_drv->spi_delay);
if (rt_pin_read(spi_drv->config->sclk_pin))

{

rt_pin_write(spi_drv->config->sclk_pin, PIN_LOW);
}
else
{

rt_pin_write(spi_drv->config->sclk_pin, PIN_HIGH);
}

*recv_buff <<= 1;
if (rt_pin_read(spi_drv->config->miso_pin))

{

*recv_buff |= 0x01;
}
else
{

*recv_buff &= 0xfe;
}

spi_delay(spi_drv->spi_delay);
if (time 1= 0 || § 1= 7)

{
if (rt_pin_read(spi_drv->config->sclk_pin))
{
rt_pin_write(spi_drv->config->sclk_pin, PIN_LOW);
3
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else

{
rt_pin_write(spi_drv->config->sclk_pin
}
}
}
recv_buff++;
dataIndex++;
Jwhile ((--time) == 1);
time = 1;

spi_delay(spi_drv->spi_delay);

PIN_HIGH);

LOG_D("DONE ONE BYTE %d",dataIndex);LOG_D("%d",spi_drv->spi_delay);
//L0G_I("DONE ONE BYTE %d",dataIndex); LOG_D("%d",spi_drv->spi_delay);

}

return len;

}

static rt_uint32_t soft_spi_write_bytes(struct ab32_soft_spi *spi_drv, rt_uint8_t* send_buff

{
rt_uint8_t recv_buff = 0;
rt_uint32_t dataIndex = 0;
rt_uint8_t time = 1;
LOG_D("%x", send_buff[0]);
if (spi_drv->cpha)

{ //CPHA=1
if (rt_pin_read(spi_drv->config->sclk_pin))
{
rt_pin_write(spi_drv->config->sclk_pin, PIN_LOW);
}
else
{
rt_pin_write(spi_drv->config->sclk_pin, PIN_HIGH);
}
}
for (uint32_t i = 0; i < len; i++)
{
if (spi_drv->data_width == 16)
time = 2;
do
{
for (rt_uint8_t j = 0; j < 8; j++)
{
if ((send_buff[dataIndex] & 0x80) != 0)
{
rt_pin_write(spi_drv->config->mosi_pin, PIN_HIGH);
LOG_D("PIN_HIGH");
}
else
{
rt_pin_write(spi_drv->config->mosi_pin, PIN_LOW);
LOG_D("PIN_LOW");
}
send_buff[dataIndex] <<= 1;
spi_delay(spi_drv->spi_delay);
if (rt_pin_read(spi_drv->config->sclk_pin))
{
rt_pin_write(spi_drv->config->sclk_pin, PIN_LOW);
}
else
{
rt_pin_write(spi_drv->config->sclk_pin, PIN_HIGH);
}
recv_buff <<= 1;
if (rt_pin_read(spi_drv->config->miso_pin))
recv_buff |= 0x01;
spi_delay(spi_drv->spi_delay);
if (time !'=0 || j !'= 7)
{
if (rt_pin_read(spi_drv->config->sclk_pin))
{
rt_pin_write(spi_drv->config->sclk_pin, PIN_LOW);
3
else
{
rt_pin_write(spi_drv->config->sclk_pin, PIN_HIGH);
3
}
}
dataIndex++;
Jwhile ((--time) == 1);
time = 1;

spi_delay(spi_drv->spi_delay);
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}

return len;

}
#endif
static rt_uint32_t spixfer(struct rt_spi_device *device, struct rt_spi_message *message)
{
rt_uint32_t state;
rt_size_t message_length;
rt_uint8_t *recv_buf;
const rt_uint8_t *send_buf;
//rt_uint8_t pin = rt_pin_get("PE.6");
RT_ASSERT (device != RT_NULL);RT_ASSERT(device->bus != RT_NULL);RT_ASSERT(device->bus->parent.user_data != RT_NULL);RT_ASSERT(messag
struct ab32_soft_spi *spi_drv = rt_container_of(device->bus, struct ab32_soft_spi, spi_bus);
struct ab32_soft_spi_pin *cs = device->parent.user_data;
if (message->cs_take)
{
rt_pin_write(cs->GPIO_Pin, PIN_LOW);
JLOG_D("%s transfer prepare and start", spi_drv->config->bus_name);LOG_D("%s sendbuf: %02x, recvbuf: %02x, length: %d",
spi_drv->config->bus_name,
(message->send_buf),
((rt_uint8_t *)(message->recv_buf)), message->length);
message_length = message->length;
recv_buf = message->recv_buf;
send_buf = message->send_buf;
if (message_length)
{
if (message->send_buf && message->recv_buf)
{
state = soft_spi_read_write_bytes(spi_drv, (rt_uint8_t *) send_buf, (rt_uint8_t *) recv_buf,
message_length);
LOG_D("soft_spi_read_write_bytes");
}
else if (message->send_buf)
{
state = soft_spi_write_bytes(spi_drv, (rt_uint8_t *) send_buf, message_length);
LOG_D("soft_spi_write_bytes");
}
else
{
memset((rt_uint8_t *) recv_buf, 0x00, message_length);
state = soft_spi_read_bytes(spi_drv, (rt_uint8_t *) recv_buf, message_length);
LOG_D("soft_spi_read_bytes");
}
if (state != message_length)
{
LOG_I("spi transfer error : %d", state);
message->length = 0;
}
else
{
LOG_D("%s transfer done", spi_drv->config->bus_name);
}
3
if (message->cs_release)
{
rt_pin_write(cs->GPIO_Pin, PIN_HIGH);
3
return message->length;
}
static rt_err_t spi_configure(struct rt_spi_device *device, struct rt_spi_configuration *configuration)
{
RT_ASSERT(device != RT_NULL);RT_ASSERT(configuration != RT_NULL);
struct ab32_soft_spi *spi_drv = rt_container_of(device->bus, struct ab32_soft_spi, spi_bus);
spi_drv->cfg = configuration;
return ab32_spi_init(spi_drv, configuration);
}

static const struct rt_spi_ops ab32_spi_ops = { .configure = spi_configure, .xfer = spixfer, };
static int rt_soft_spi_bus_init(void)

{
rt_err_t result;
for (int i = 0; i < sizeof(soft_spi_config) / sizeof(soft_spi_config[0]); i++)
{
soft_spi_bus_obj[i].config = &soft_spi_config[i]
soft_spi_bus_obj[i].spi_bus.parent.user_data = &soft_spi_config[i];
result = rt_spi_bus_register(&soft_spi_bus_obj[i].spi_bus, soft_spi_config[i].bus_name, &ab32_spi_ops);
RT_ASSERT(result == RT_EOK);LOG_D("%s bus init done", soft_spi_config[i].bus_name);
3
return result;
}
s

* Attach the spi device to SPI bus, this function must be used after initialization.
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*/

rt_err_t rt_soft_spi_device_attach(const char *bus_name,

rt_uint8_t cs_gpio_pin)

const char *device_name,

RT_ASSERT (bus_name != RT_NULL);RT_ASSERT(device_name != RT_NULL);

rt_err_t result;

struct rt_spi_device *spi_device;
struct ab32_soft_spi_pin *cs_pin;
/* attach the device to spi bus*/

spi_device = (struct rt_spi_device *) rt_malloc(sizeof(struct rt_spi_device));

RT_ASSERT(spi_device !'= RT_NULL);

hal_sfr_t cs_gpiox,

cs_pin = (struct ab32_soft_spi_pin *) rt_malloc(sizeof(struct ab32_soft_spi_pin));

RT_ASSERT(cs_pin != RT_NULL);

cs_pin->GPIOx = cs_gpiox;

cs_pin->GPIO_Pin = cs_gpio_pin;
rt_pin_mode(cs_pin->GPIO_Pin, PIN_MODE_OUTPUT);

result = rt_spi_bus_attach_device(spi_device, device_name, bus_name, (void *) cs_pin);

if (result !'= RT_EOK)
{

LOG_E("%s attach to %s faild, %d\n", device_name,

bus_name, result);

JRT_ASSERT(result == RT_EOK);LOG_D("%s attach to %s done", device_name, bus_name);

return result;
int rt_soft_spi_init(void)

return rt_soft_spi_bus_init();
}
INIT_BOARD_EXPORT(rt_soft_spi_init);

#endif
#endif /* RT_USING_SPI */

EfEHmount df FiZ{FOK

. EEdlskEl‘Eﬂﬁi’% df EE?%%Z'%E;R mount

msh />mount sf_cmd / elm

mount device sf_cmd(elm) onto / ... succeed!
msh />mount

filesystem device mountpoint

devfs (NULL) /dev
elm sf_cmd /
msh />df

disk free: 31.9 MB [ 8182 block, 4096 bytes per block ]

msh />

EHEmsh@{ER15E 1500000bps

USBHOSTi& &8
BEEIAZISUSBHIEF, B

[FRIIETAB32VG1 RISC-ViF(hiRk] BFIAVRI | USBFIEEHF - EF= SR/ K - BFLIEHR-18In

[FR}IEITAB32VG1 RISC-ViTfhiRk] BEIKII

m

http://bbs.eeworld.com.cn/thread-1177024-1-1.html
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http://bbs.eeworld.com.cn/thread-1177024-1-1.html

RT-Thread- [FRIEAAB32VG1] FEREBELZFFUSB HOSTRT-Thread[a&#tX - RT-Thread
RT-Thread-i&a T, ARIEAABI2VGIRELFFUSB HOST ? @& A Mikdemo ?

rr  https://club.rt-thread.org/ask/question/431895.html

RT-Thread-BE&FRT-Thread 1 AB32VG1 BI#EHF RIS ? RT-Threadia) &4t X - RT-Thread
RT-Thread-#87 —F, IHEREBINEFHNTA. BAREFOR, EBEFIDNTOARE, XARTITEFHEE
HS B I

rr  https://club.rt-thread.org/ask/question/431936.html

HFEftBusb host
RESESE

> workspace - spi_test/Kconfig - RT-Thread Studio -

- - -
B w80 FBe 20 SRNN #FR HWEE TR S00M)  EEH)
OB A SRDB® i@ M iBioro-
T mEFEFEESE & g Y= O h rtconfig.h RT-Thread Settings &2 usbhost.c
b spiiest ol otz o fgi| 86 tepbn | = it
a1 RT-Thread Settings.
f £ Prope Value
> @il Includes & MTD Nor flash BEEHEE ]
4 7=, applications m R MTD Nand flash I2E23EER [0
> [€ main.c HE PM ( EIEEE | 2EEENEF 0
> [§ mnte > A RTC B8EERE
> [€ rgb.c - EA SD/MMC 2SR
> [b rgb.h - (A SPI S inElaER
> [E w25q_sample.c EH WDT SERITER ]
|Z SConscript > M AUDIO IZEERER
4 = board A SENSOR BEEERF [}
> 2= ports > ER TOUCH REERERF
> [f ab32vgl_hal_msp.c EREENEEEES [}
> [€ board.c Using PULSE ENCODER device drivers ]
> [h board.h il FERENERZERIER [}
= ooro 6 Wi-Fi 125 0
05 S 52 = 8 4 [EF USE
SAFEE. 4 (M USB =H1
- RS U SIRSIER
Enable HID Drivers (=]
A USB 28 ]
USE &2 850 40964

e

PRIFHI, ZIstack K
1d.exe: rtthread.elf section ".bss' will not fit in region “data'

1d.exe: section .stack VMA [xxx] overlaps section .bss VMA [XXX]

1d.exe: region “data' overflowed by 3296 bytes

SE AR

linking. ..

d:/rt-threadstudio/repo/extract/toolchain_support_packages/risc-v/risc-v-gcc/10.1.0/bin/../1ib/gcc/riscv64-unknown-elf/10.1.0/..7../../
d:/rt-threadstudio/repo/extract/toolchain_support_packages/risc-v/risc-v-gcc/10.1.0/bin/../1ib/gcc/riscv64-unknown-elf/10.1.0/../../../
d:/rt-threadstudio/repo/extract/toolchain_support_packages/risc-v/risc-v-gcc/10.1.0/bin/../lib/gcc/riscv64-unknown-elf/10.1.0/../../../

collect2.exe: error: ld returned 1 exit status
make: *** [makefile:75: rtthread.elf] Error 1
"make -j4 all2" terminated with exit code 2. Build might be incomplete.

o PRERME
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https://club.rt-thread.org/ask/question/431895.html
https://club.rt-thread.org/ask/question/431936.html

o BEHE

AB32VG1 RT-THREADF &1k, 4iFEHMAFER BRI _FBEXVIIEE-CSDNER

FEINT3IMNMAEIR © .bss' will not fit in region “data’ stack VMA [0000000000013000,000000000001 3fff]
overlaps section .bss VMA [0000000000011000,00000000000135ab] region “data’ overflowed by 1452
bytes ¥ RNEFBE ? XNEHABESMMflash, 192KMram, BEE®, TETRPFRRFHRE XHIX
https://blog.csdn.net/baidu_38839743/article/details/120422801?utm_medium=distribute.pc_relevant.n
one-task-blog-2%7Edefault%7EOPENSEARCH%7Edefault-12.no_search_link&depth_1-utm_source=distr
ibute.pc_relevant.none-task-blog-2%7Edefault%7EOPENSEARCH%7Edefault-12.no_search_link

o IRME
o B tlink.1ds
o BEER
B workspace - st R Thresd S

M) #ERE) OEE(S) B SN) BEA) WBP) EFR) #0OW)  #EH)

N-HER -8 B e®y @M -iBic-D-
i MBEEEES = <§.> =0 [] rtconfig.h @ RT-Thread Settings [£] usbhost.c E linklds &2
> (2= finsh - 1/* Define the flash max size */
> @ libe 2 _max_flash_size = 1824k;
]
> (= utilities 4  data ram size = Bk;
|2 Kconfig Bl stack ram s = 4k;
= SConscript 6 __ comm_ram_size = 42k;
= P 7__heap_ram _size = 70k;
> = include 2
> (2= src 9 __base = @xleeeooee;
|2 Kconfig 18
11 _ data_wma = @x11868;
|5 LICENSE 12 _ stack wvma = _ data_wma + _ data_ram_size;
> [W rtconfig.h 15 __comm_wma = _ stack_wma + _ stack ram size;
= download.xm 14 __heap_vma = _ comm_vma + _ comm_ram_size;
= ’ 15

. headerlbi‘"”///- 16 __raml_wvma = @x50080;
|g link.ds F 17

18 MEMORY
& RIEADME.md L 191
riscv32-elf-xmaker.exe 28 init : org = _ base, len = 512
[ rithread.xm - 21 flash(rx) : org = _ base + 512, len = _ max_flash_size
52 22 comm(rx) : org = _ comm_vma, len = _ comm_ram_size
23
0= AR =2 = B8 24 data 1 org = _ data_vma, len = _ data_ram_size
o &G
/%
__data_ram_size = 8k;
__stack_ram_size = 4k;
__comm_ram_size = 42k;
__heap_ram_size = 70k;
*/
__data_ram_size = 16k; /*B16K*/
__stack_ram_size = 8k; /*HFI8K*/
__comm_ram_size = 36k;
__heap_ram_size = 64k;
o fwiFEI
make -j4 all2
linking...
riscv64-unknown-elf-objcopy -0 binary "rtthread.elf" "rtthread.bin"

riscv64-unknown-elf-objdump --source --all-headers --demangle --line-numbers --wide "rtthread.elf" > "rtthread.lst"

riscv64-unknown-elf-size --format=berkeley "rtthread.elf"
text data bss dec hex filename

260896 (] 85216 346112 54800 rtthread.elf

sh ../pre_build.sh

riscv32-elf-xmaker -b rtthread.xm
CODE SIZE: 265 KB
save file "rtthread.dcf" successful

riscv32-elf-xmaker -b download.xm
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